(19) 



Europfiisches Patentaint 
European Patent Office 
Office europ6en des brevets 



(12) 



(43) Date of publication: 

30.05^01 Bulletin 2001/22 

(21) Application number 00310242.3 

(22) Date of filing: 1 7.1 1 .2000 



(11) EP1 103 688 A2 

EUROPEAN PATENT APPLICATION 

(51) lntCl.7: E05D 11/10, H04M 1/02 



(84) Designated Contracting States: 


• SUGATSUNE KOGYO CO., LTD. 


AT BE CH CY DE OK ES Fi FR GB GR IE IT LI LU 


Chiyoda-lcu Tokyo (JP) 


lUICNLPTSETR 




Designated Extension States: 


(72) Inventor: Koshlkawa, Shinlcliiro, 


AL LT LV MK RO SI 


c/o Sugatsune Kogyo CoMLtd 




Tokyo (JP) 


(30) Priority: 25.11.1999 JP 37602399 






(74) Representative: Hailybone, Huw George 


(71) Applicants: 


CARPMAELS AND RANSFORD 


• NEC CORPORATION 


43 Bioonnsbury Square 


Tokyo (JP) 


London WC1A 2RA (GB) 


• OhashI Technica inc. 




Tolcyo (JP) 





(54) Hinge device 

(57) A pair of first conversion faces (55, 55) and a 
pair of second conversion faces (56, 56) are formed on 
the end face of a contact member (50) witii which a mov- 
able member (now shown) comes into contact. The first 
conversion faces (55, 55) are separated by 1 80 degrees 
from each other In the circumferential direction of the 
contact member (50). The second conversion faces (56, 
56) are separated by 1 80 degrees from each other in 



the circumferential direction of the contact member (50), 
and at the same time separated from the first conversion 
faces {55. 55) by a predetemnined angle. The movable 
memlser Is equ^ped with a pair of pressing projections 
which come into contact with the first conversion faces 
(55, 55) when the cover rotates to its closed position and 
come into contact with the second conversion faces (56, 
56) when the cover rotates to its open position. 
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Description 

BACKGROUND OF THE INVENTION 

[0001 ] The present invention relates to a hinge device 
which connects the body of a portable telephone or the 
like with its cover (franne) rotatably. 
[0002] As disclosed in the Japanese Patent Unexam- 
ined Publication No. 7-1 1 831 (1 995), this type of a hinge 
device comprises a pair of hinge members which are 
connected with a device body and its cover non-rotata- 
biy respectively, a movable member which is connected 
non-rotatably with one of the hinge members mentioned 
above and movable in a direction of the rotation axis of 
such pair of the hinges, and an biasing means which 
presses the movable member against the other hinge 
member. 

[0003] Fig. 1 5 shows a hinge member 1 of a conven- 
tional hinge device mentioned above. Three engaging 
cavities la, lb, 1c extending in radial directions are 
fonned on the end face of the hinge member with which 
the movable member 2 comes into contact The engag- 
ing cavities la, lb, 1c are arranged such that the en- 
gaging cavities lb, 1c are separated in opposing direc- 
tions by the same angle with respect to the engaging 
cavity 1a. On the other hand, as shown in Fig. 16, the 
end face of the movable member 2, which is pressed 
against the hinge member 1 , has two contact projections 
2a, 2b. These two contact projections 2a, 2b are ar- 
ranged in such a way that they are separated by the 
same angle as the angle between the engaging cavities 
1a, lb in a circumferential direction from each other. 
[0004] When the cover Is positioned at the closed po- 
sition, the contact projections 2a, 2b are engaged with 
the engaging cavities 1 a, 1 b respectively. When the cov- 
er is positioned at the open position, they are engaged 
with the engaging cavities 1c, la respectively. Actually, 
as shown in Fig. 15(B), the contact projections 2a (2b) 
come into contact with the side of the engaging cavities 
1 a (1 b, 1 c) so that the cover Is kept at its closed or open 
position. 

[0005] A pair of hinge devices which connect the cov- 
er with the device body rotatably are typically installed 
on the right and left sides of the device body. Assuming 
that a hinge member 1 and a movable member 2 as 
shown in Figs. 15 and 1 6 are used for the hinge device 
which Is installed on the right side of the device body, a 
conventional hinge device has the problem that at least 
the movable member 2 cannot be used for the hinge 
device to be installed on the left side, and a dedicated 
movable member for the left hinge device needs to be 
manufactured separately. 

[0006] That is, In the case that the hinge member 1 
and the movable member 2 are used for the right hinge 
device, when the cover is closed, the contact projections 
2a. 2b are engaged with the engaging cavities 1a, lb. 
When the cover is open, such contact projections 2a, 
2b are engaged with the engaging cavities 1c and la. 



Therefore, when the cover rotates to the open position, 
as shown in Fig. 1 6, the movable member 2 rotates in 
the direction of arrow X. If the hinge member 1 and the 
movable member 2 are used for the left hinge device, 

s when the cover rotates to the open position, the movable 
member 2 rotates in the direction of arrow Y. When the 
movable member 2 rotates in the direction of arrow Y, 
the contact projection 2b is engaged with the engaging 
cavity 1c on the way of rotation to the open position. 

10 Therefore, the cover cannot rotate smoothly. In addition, 
when the cover reaches its closed position, the contact 
projection 2b does not reach the engaging cavity 1 a, so 
they cannot be engaged with each other. As a result, the 
contact projection 2a cannot also be engaged with the 

IS engaging cavity 1 b. Therefore, It Is necessary to form a 
contact projection 2c instead of the contact projection 
2b, as shown with an imaginary line In the Fig. on the 
movable member of the left hinge device. For this rea- 
son, in case of a conventional hinge devtee, the left and 

20 right hinges require a dedicated movable member 2. 
That is, a conventional hinge device requires two kinds 
of the movable member 2. As a result, the number of 
parts Increases and the manufacturing cost increases. 

25 SUMMARY OF THE INVENTION 

[0007] To soh/e the above-mentioned problems, the 
present invention employs a hinge device for connecting 
a device body with its cover rotatably between its closed 
30 and open positions. The present invention comprises a 
pair of hinge members which are connected with said 
devKe body and said cover respectively and which are 
connected in such that they can rotate from each other 
about the rotation axis of said devk;e body and said cov- 

39 en a movable member which Is connected with one of 
a pair of said hinge members non-rotatably. and whk:h 
can move in the direction of said rotation axis; and bi- 
asing means whteh presses said movable member 
against the other hinge member, on one of contact faces 

40 of said other hinge member and said movable member 
which come into contact with each other, a pair of first 
conversion portions which are separated by 180 de- 
grees from each other in a circumferential direction 
about said rotation axis, a pair of second conversion por- 

45 tions which are separated by 180 degrees from each 
other in a circumferential direction about the above- 
mentioned rotation axis and which are separated by a 
predetermined angle from said first conversion portions 
in a circumferential direction, and a pair of positioning 

so cavities which are arranged at a center between said 
first conversion portion and said second conversion por- 
tion are formed; and on the other contact face, a pair of 
pressing projections are fomied. the pair of pressing 
projections are separated by 180 degrees from each 

55 other in a circumferential direction about said rotation 
axis, come into contact with a pair of said first conversion 
portions to convert the force of said biasing means into 
a force for pressing said other hinge member from its 
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open position side to its closed position side when the 
cover rotates closed position, conne into contact with a 
pair of said second conversion portions to convert the 
force of said biasing means into a force for pressing said 
other hinge member from its closed position side to its 
open position side when the cover rotates open position, 
and fit into a pair of said positioning cavities to connect 
a pair of said hinge members with each other properiy 
and non-rotatably; a bottom face defining said position- 
ing cavities Is fonned by a concave spherical surface; 
an outer face defining said pressing projection Is fomned 
by a convex spherical surface having the same size of 
that of the concave spherical surface of said positioning 
cavities. 

[0008] In this case, it is desirable that said first and 
second conversion portions are formed on both sides of 
the circumferential direction about said rotation axis of 
the bottom face of said positioning cavities. It is also de- 
sirable that said first and second conversion portions are 
fonned by the concave spherical surface having the 
same size of that of said concave spherical surface de- 
fining said positioning cavities. 

[0009] In addition, it is also desirable that said other 
hinge member is connected with said device body or 
said cover, and can rotate by a slight angle with respect 
to said device body or said cover. It Is desirable that said 
other hinge member comprises a contact memberwhich 
comes into contact with said movable member, and a 
support member for supporting said contact member 
against the force of said biasing means, and at I east said 
contact member can rotate by a slight angle about said 
rotation axis with respect to said device body or said 
cover with which said other hinge member Is connected. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 0] Fig. 1 shows a front view of an embodiment of 
a hinge device according to the present Invention. 
[001 1 ] Fig. 2 shows a sectional front view of the hinge 
device Installed on a portable telephone. 
[0012] Fig. 3 shows an embodiment of Fig 1 viewed 
In the direction of arrow X. 

[0013] Fig. 4 shows an embodiment of Fig, 1 viewed 
in the direction of arrow Y. 

[0014] Fig. 5 shows a sectional view taken along the 
X-X line of Fig. 2. 

[0015] Fig. 6 shows a sectional view tal<en along the 
Y-Y line of Fig. 2. 

[0016] Fig. 7 shows one hinge member used in the 
above-mentioned embodiment. Fig. 7 (A) shows a front 
view of the hinge device. Figs. 7 (B), (C), and (D) show 
a hinge member of Fig. 7 (A) viewed in the direction of 
arrow B, an-ow C, and arrow D respectively. Fig. 7 (E) 
shows a sectional view of Fig. 7 (B) taken along the E- 
E line. 

[0017] Fig. 8 shows a cap used in the above-men- 
tioned embodiment. Fig. 8 (A) shows a front view of the 
cap. Fig. 8 (B) shows a sectional view of the cap taken 



along the B-B line in Fig. 8 (A). Fig. 8 (C) shows a cap 
of Fig. 8 (A) viewed In the direction of arrow C. Fig. 8 

(D) shows a sectional view of Fig. 8 (0) taken along the 

D-D line. 

5 [0018] Fig. 9 shows a contact member used in the 
above-mentioned embodiment. Fig. 9 (A) shows a plan 
view of the contact member. Fig. 9 (B) shows a sectional 
front view of the contact member. Fig. 9 (C) shows an 
enlarged plan view of the important parts of the contact 

10 member. Fig. 9 (D) s hows a sectional view of th e contact 
member of Fig. 9 (C) taken along the D-D line. 
[0019] Fig. 10 shows a support member used in the 
above-mentioned embodiment. Fig. 10 (A) shows a 
front view of the support memt>er. Fig. 1 0 (B) shows a 

« sectional front view of the support member. Figs. 1 0 (C) 
and (D) show a support member of Fig. 10 (A) viewed 
in the direction of an-ows C and D respectively Fig. 10 

(E) shows a sectional view of the support member of 
Fig. 10 (A) taken along the E-E line. 

20 [0020] Fig. 11 shows a movable member used in the 
above-mentioned embodiment. Fig. 1 1 (A) shows a front 
view of the movable member. Fig. 11 (B) shows a side 
view of the movable member. Fig. 11 (C) shows a sec- 
tional view of the movable member of Fig. 11 (B) taken 

25 along the C-C line. Figs. 1 1 (D) and (E) show a views of 
the movable member of Fig. 11 (A) viewed in the direc- 
tion of an-ows D and E respectively. 
[0021] Fig. 12 shows a side view of a portable tele- 
phone in which the hinge device of the above-mentioned 

30 embodiment Is built In on the way of assembly. 

[0022] Rg. 13 shows a side view of the portable tele- 
phone with the cover rotated to its closed position. 
[0023] Rg. 14 shows a stele view of the portable tele- 
phone with the cover rotated to Its open position. 

35 [0024] Fig. 15 shows a hinge mennber of a conven- 
tional hinge device. Fig. 15 (A) shows a plan view of the 
hinge member. Fig. 15 (B) shows a sectional view of the 
hinge member of Fig. 15 (B) taken along the B-B line. 
[0025] Fig. 16 shows a hinge member of a conven- 

40 tional hinge device. Fig. 1 6 (A) shows a plan view of the 
hinge member. Fig. 16 (B) shows a sectional view of the 
hinge member Fig. 1 6 (A) taken along the B-B line. 

DETAILED DESCRIFTION OF THE INVEI>friON 

45 

[0026] An embodiment of the present invention will be 
described below with reference to Figs. 1—14. For this 
embodiment, the hinge device 10 is used to connect a 
portable telephone body with the cover (frame), Howev- 
50 er such hinge device can also be used to connect other 
equipment, for example, a notebook personal computer 
and Its cover. 

[0027] A portable telephone using the hinge device 1 0 
will be briefly described betow. As shown in Figs. 
35 12^14, the portable telephone T is equipped with the 
telephone body A and the cover B which is connected 
with the telephone body A by means of the hinge devk^e 
10. The hinge devtee 1 0 is installed under the condition 
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that the angle between the telephone body A and the 
cover B is 61 . The angle 91 is an obtuse angle slightly 
smaller than 180 degrees. Forthlsenrtbodiment, the an- 
gle 61 is about 170 degrees. After the hinge device 10 
is installed, decorative boxes C, D are attached to the 
body A and the cover B respectively. The open position 
of the cover B is a position where the box C comes into 
contact with the box 0 (see Fig. 1 4). Therefore, the cov- 
er B can rotate between a closed position where the cov- 
er B comes into contact with the front face of the body 
A for closing it (in this case, an angle between the body 
A and the cover B is 0 degree) and an open position 
where an angle between the body A and the cover B Is 
62. The angle 62 Is an obtuse angle which is slightly 
smaller than the angle 91 . For this embodiment, the an- 
gle 62 Is about 160 degrees. 

[0028] Next, the hinge device 10 will be described. 
First, its general configuration will be described. As 
shown In Figs. 1-4, the hinge device 10 Is equipped 
with a hinge member 20 and a hinge member 40 which 
Is connected with the hinge member 20 rotatably by 
means of a connecting shaft 30. As shown in Fig. 2, the 
hinge device 1 0 Is inserted in the first hinge cylinder A1 
of the telephone body A and the second hinge cylinder 
B1 of the cover B from the first hinge cylinder side A1 
(outside), under such condition that their axes are 
aligned with each other. The base of the hinge member 
20 fits into the first hinge cylinder A1 non-rotatably. Us 
tip is fit into the second hinge cylinder B1 rotatably. 
Therefore, the body A and the cover B are connected 
with each other rotatably by means of the hinge member 
20. The other hinge member 40 is fit into the second 
hinge cylinder B almost non-rotatably. However, It can 
rotate by a slight angle. Therefore, the hinge member 
40 rotates together with the cover B1 , excluding a slight 
angle. 

[0029] The base of the hinge member 20 may be fit 
into the second hinge cylinder B1 non-rotatably, and its 
tip into the first hinge cylinder A1 rotatably. In such a 
case, the hinge member 40 is fit into the first hinge cyl- 
inder A1 non-rotatably. It is not always necessary to fit 
the tip of the hinge member 20 into the second hinge 
cylinder B1 rotatably. In such a case, the cover B is con- 
nected with the body A rotatably through the hinge mem- 
ber 40, connecting shaft 30, and hinge member 2. In 
addition, the hinge member 40 may be connected with 
the second hinge cylinder 81 non-rotatably so that the 
hinge member 40 rotates together with the cover B al- 
ways under such condition that the hinge member 40 
could not rotate even by a slight angle with respect to 
the cover B. 

[0030] The hinge device 1 0 will be described in detail 
below. The hinge member 20 Is cylindrical as shown In 
Figs. 1 ~5 and Fig. 7. On Its outer circumference, a pair 
of key ways 21 , 21 extending in an axial direction are 
arranged with a separation of 1 80 degrees in a circum- 
ferential direction. As shown in Fig. 5, a key A2 fonned 
on the Inner circumference of the first hinge cylinder A1 



fits into each key way 21 . By so doing, the hinge member 
20 is connected with the telephone body A non-rotata- 
bly. A cap 90 is connected with the outer end of the hinge 
member 20 (see Fig. 8). The components other than the 

s cap 90 of the hinge devk;e 1 0 are shielded from the out- 
side by a decorative plate 91 of the cap 90, so the com- 
ponents are not visible from outside. 
[0031] As shown in Rg. 2, the connecting shaft 30 
comprises a disk-shaped head 31 , a rotation axis 32 

10 having a circular section, and a fixed shaft 33 having a 
square-shaped section. The head 31 is almost pinched 
by means of the outer end of the first hinge cylinder B 
and the projection 92 of the cap 90. Therefore, the con- 
necting shaft 30 hardly moves In an axial direction. The 

IS rotatton axis 32 of the connecting shaft 30 is inserted 
Into the hinge member 20 rotatably. The tip of the fixed 
shaft 33 goes through the hinge member 20 and pro- 
trudes out of it. The hinge member 40 is fit fixedly on the 
tip of the fixed shaft 33. 

20 [0032] The hinge member 40 comprises a contact 
member 50 on the hinge member 20 side and a s upport 
member 60 on the opposite side as shown In Fig. 2. As 
shown in Figs. 9 and 10 respectively, through holes 51 , 
61 having square-shaped sections are formed at the 

25 centers of the contact member 50 and the support mem- 
ber 60 respectively. The fixed shaft 33 of the connecting 
shaft 30 goes through the through holes 51 , 61. When 
the fixed shaft 33 is retained by pressure, the contact 
memberSO and the support member 60 arefixedtogeth- 

30 er with the connecting shaft 30. That is, the contact 
member 50 and the support member 60 are fixed on the 
connecting shaft 30 non-rotatably and immovably. In ad- 
dition, the contact member 50 is substantially in contact 
with the hinge member 20. As a result, the hinge mem- 

35 ber 20 is substantially pinched by the head 31 of the 
connecting shaft 30 and the contact member 50. There- 
by, the hinge members 20. 40 are connected almost Im- 
movably In a rotation axis direction. By this, hinge device 
10 becomes one unit. 

40 [0033] As shown in Figs. 6 and 10, a pair of the key 
ways 52, 52 separated by 180 degrees in a circumfer- 
ential direction are fomried on the outer circumference 
of the contact member 50. As shown in Figs. 6 and 9, a 
pair of the key ways 62, 62 are formed on the outer cir- 

45 cumference of the support member 60. The key ways 
52, 62 are disposed at the same position In a circumfer- 
ential direction. In addition, the width of the key ways 
52, 62 is wider than that of the key way 21 . Therefore, 
if the circumferential positions of the key ways 52, 62, 

so 21 are aligned with each other as well as with the key 
A2, the contact memt?er50, the support member 60 and 
the hinge member 20 can be inserted from the first hinge 
cylinder A1 to the second hinge cylinder B1 . 
[0034] The key B2 fomned on the inner circumferential 

55 face of the second hinge cylinder B1 is inserted into the 
key way 52. The width of the key way 52 is greater than 
that of the key B2. Therefore, the contact member 50 
can make a relative rotation with respect to the cover B 
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by a slight angle corresponding to the difference be- 
tween the width of the key way 52 and that of the key 
B2. Of course, except for such a slight angle, the contact 
mennber 50 rotates together with the cover B. 
[0035] The key B2 is also Inserted Into the key way 
62 of the support member 60. However, the width of the 
key way 62 is greater than that of the key 52. Moreover, 
the support member 60 is fixed on the connecting shaft 
30 together with the contact member 50, so the support 
member 60 rotates together with the contact member 
50. Therefore, the key B2 does not come Into contact 
with the both sides of the key way 62. Thereby, the sup- 
port member 60 is not directly rotated by the cover B. It 
Is rotated by means of the contact member 50 and the 
connecting shaft 30. 

[0036] The key B2 is formed at the positions conre- 
spondingto the key ways 52, 82 on the inner circumfer- 
ential face of the second hinge cylinder B1 . The key B2 
Is not formed at a position into which the hinge member 
20 is fit. Therefore, the rotation of the hinge member 20 
is not prevented by the key B2. 
[0037] The key B2 is arranged such that the key 82 
and the key A2 are positioned at the same position in a 
circumferential direction, when the angle between the 
telephone body A and the cover B becomes 61 . There- 
fore, if the angle between the telephone body A and the 
cover B is set to 61 , and if the positions of the key ways 
21 , 52, 62 are aligned with the keys A2, B2, the hinge 
members 20, 40 can be inserted in the first and second 
hinge cylinders A1 , B1 . 

[0038] As shown In Figs. 2 and 10, the connecting 
shaft 63 is formed on the end face opposite to the side 
of the contact member 50 of the support member 60 
(bottom side in Fig. 2). An annular projection 64 is 
fonrted on the outer circumferential face on the tip side 
of the connecting shaft 63. A cross-shaped slit 65 is 
fomned on the connecting shaft 63. The cross-shaped 
slit 65 is extending from the tip to the base of the con- 
necting shaft. The connecting shaft 63 is divided into 
four parts by this slit 65. Each part can be deformed such 
that each tip moves toward and away with each other. 
Thereby the diameter of the connecting shaft 63 can be 
reduced. 

[0039] A small diameter portion B3 is formed on the 
Inner circumferential face of the second hinge cylinder 
B1 opposing to the connecting shaft 63. The Inner di- 
ameter of this of small diameter portion B3 Is set such 
that It is almost equal to the outer diameter of the con- 
necting shaft 63. The width of the small diameter portion 
B3 (the width in an axial direction of the second hinge 
cylinder B1 ) is almost equal to the length from the base 
of the connecting shaft 63 to the annular projection 64. 
Therefore, if the connecting shaft 63 is fit into the small 
diameter portion 63, the small diameter portion B3 is 
pinched by the end face of the support member 60 and 
the annular projection 64. Thereby the support member 
60 is fixed on the second hinge cylinder 81 . As a result, 
the hinge device 10 is connected with the telephone 



body A and the cover B. 

[0040] If the tip of the connecting shaft 63 Is pressed 
Into the small diameter portion B3, the diameter of the 
tip of the connecting shaft 63 is reduced and the annular 

s projection 64 can pass through the small diameter por- 
tion B3. After the annular projection 64 has passed 
through such portion B3, the connecting shaft 63 re- 
stores its original shape, so the connecting shaft 63 is 
engaged with the small diameter portion B3. At the same 

10 time, the small diameter portion 83 is pinched by the 
end face of the support member 60 and the annular pro- 
jection 64. 

[0041] As shown in Figs. 2 and 9, a pair of the posi- 
tioning cavities 53, 53 are formed at the end face (the 

IS contact face) opposing to the hinge member 20 of the 
contact member 50. The pair of the positioning cavities 
53, 53 are separated by 180 degrees in a circumferential 
direction about the rotation axis of the telephone body 
A and the cover B. The bottom face 53a defining the 

20 positioning cavities 53 Is f onned by a part of the concave 
spherk:al surface. A through hole 53b that goes through 
the contact member 50 is formed at the center of the 
bottom face 53a. The through hole 53b is f onned in or- 
der to form cavities 53 easily, so the through hole may 

25 be omitted. 

[0042] A guide groove 54 extending in a circumferen- 
tial direction with the rotation axis as a center is formed 
between a pair of the cavities 53, 53. The bottom face 
defining the positioning cavities 54 is formed by an arc 

30 surface of the same radius of curvature as the cavity 
spherical surface defining the positioning cavity 53. 
However the depth of the guide groove 54 Is consider- 
ably shallower than that of the positioning cavity 53. 
[0043] As shown in Fig. 2, the movable member 70 is 

35 disposed In the hinge member 20. GukJe portions 71 , 
71 are formed on both sides of the movable member 70. 
Each guide portion 71, 71 is slidably inserted in the 
guide grooves 22, 22 extending In an axial direction 
formed on the hinge member 20. Therefore, the move- 

40 ble member 7 is connected movably but non-rotatably 
in its axial direction (in a direction along the rotation axis 
of the telephone body A and the cover B) with respect 
to the hinge member 20. The rotation axis 32 of the con- 
necting shaft 30 goes through the center of the movable 

45 member 70 in such a way that both relative rotation and 
relative motion are possible. 

[0044] The movable member 70 is biased toward the 
contact member 50 by a coil spring (an biasing means) 
80. A pair of the pressing projections 72, 72 are f onned 

50 on the end face opposing to the contact member 50. 
Each pressing projection 72 is formed by a convex 
spherical surface having the same radius of curvature 
as that of the concave spherical suriace defining the po- 
sitioning cavity 53. Each pressing projection slides In the 

55 guide groove 22 when the hinge members 20, 40 rotate 
relatively. The pressing projections are arranged such 
that if the key way 21 of the hinge member 20 and the 
key way 52 of the contact member 50 are aligned in a 
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circumferential direction, they fit into a pair of the posi- 
tioning cavities 53, 53. When the pressing projections 
72 fit into the positioning cavity 53, the hinge members 
20« 40 are fixed with each other properly. The hinge 
members 20, 40 do not make relative rotation unless 
they are rotated against the biasing force of the coil 
spring 80. Therefore, the circumferential positions of the 
key ways 21 , 52 can be maintained in an aligned con- 
dition by fitting the pressing projection 72 into the posi- 
tioning cavity 53. Therefore, if the pressing projection 
71 is fit into the positioning cavity 53, it is easy to Incor- 
porate the hinge members 20, 30 In the first and second 
hinge cylinders A1 . B1 by setting an angle between the 
telephone body A and the cover B to 01 and then align- 
ing the circumferential positions of the keys A2, B2 with 
each other. As a result, the hinge device 1 can be built 
in the portable telephone T readily. 
[0045] As shown in Fig. 9, the first and second con- 
version faces (the first and second conversion portions) 
55, 56 are formed on the both sides of the bottom face 
53a of each positioning cavity 53 in a circumferential di- 
rection. Therefore, a pair of the first conversion faces 65 
is fomned. They are separated by 180 degrees from 
each other in a circumferential direction. A pair of the 
second conversion faces 56 are also fomned similarly. 
They are separated from each other by 180 degrees in 
a circumferential direction. 

[0046] The first and second conversion faces 55, 56 
are fomfied by a concave spherical surface having the 
same radius of curvature as that of the bottom face 53a 
of the positioning cavity 53. However, if the center of 
curvature of the concave spherical surface of the bottom 
face 53a is C1 , and the centers of curvature of the con- 
cave spherteal surface defining the first and second con- 
version faces 55 and 56 are C2 and C3, as clearly seen 
In Figs.9 (C) and (D). the centers of the curvature C2, 
C3 are separated from each other by the same angle 
toward the opposite side of a circumferential direction 
with respect to the center of curvature CI , and separat- 
ed from the contact member 50 further than the center 
of curvature C1 . Therefore, the first and second conver- 
sion faces 55, 56 incline with respect to the axis of the 
contact member 50 (the axis of the hinge device 1 ) and 
cross the end face of the contact member 50. 
[0047] The centers of thecurvatureC2, C3 of the con- 
cave spherical surface forming the first and second con- 
version faces 55, 56 are separated by the angle a in cir- 
cumferential direction with respect to the center of cur- 
vature CI . This angle a is property set such that when 
the cover B rotates to a closed position, each one side 
in a circumferential direction of a pair of the pressing 
projections 72, 72 comes into contact with a crossed 
portion between a pair of the first conversion faces 55. 
55 and the end face (the contact face) of the contact 
member 50, and on the other hand, when the cover B 
rotates to its open position, each other side in a circum- 
ferential direction of a pair of the pressing projections 
72. 72 comes into contact with a crossed part between 



a pair of the second conversion faces and the end face 
of the contact member 50. For ttiis embodiment, 01 is 
equal to 170 degrees and 62 Is equal to 160 degrees, 
so a Is set to about 5 to 8 degrees. 
s [0048] When the pressing projection 72 comes into 
contact with the crossed portion between the first con- 
version face 55 and the end face of the contact member 
50, the movable member 70 biased by the coil spring 
80 pushes the cover B in the direction from its open po- 

10 sition to its closed position through the contact member 
50. When the pressing projection 72 comes into contact 
with the crossed part between the second conversion 
face 56 and the end face of the contact member 50. the 
movable member 70 pushes the cover B in a direction 

IS from its open position to its closed position through the 
contact member 50. The contact member 50 can rotate 
by a slight angle with respect to the first hinge cylinder 
81 , so the contact member 50 which Is pushed by the 
movable member 70 rotates by a slight angle. There- 
to fore, the side of the key way 52 comes into contact with 
the key 82 and produces an Impact sound. The rotation 
ofthe cover B to its closed position or to its open position 
can be confirmed by this impact sound. 
[0049] For the hinge device 10 of the above-men- 

25 tioned configuration, a pair of the first conversion faces 
55, 55 separated by 1 80 degrees from each other, a pair 
of the second conversion faces 56, 56 separated by 1 80 
degrees from each other are formed on the contact 
member 50, and a pair of the pressing projections 72, 

30 72 separated by 180 degrees from each other are 
formed on the movable member 70. Therefore, the con- 
tact member 50 and the movable member 70 can be 
used for the right and the left hinge device 10. If the 
hinge device 10 is to be used on the right Is employed 

35 instead of the hinge device 1 0 to be used on the left, the 
pressing projection 72 comes into contact with the sec- 
ond conversion face 56, when the cover B rotates to Its 
closed position. When the cover B rotates to its open 
position, the pressing projection 72 comes into contact 

40 with the ftrst conversion face 56. 

[0050] The present invention is not limited to the 
above-mentioned embodiment, but can be modified 
freely according to applications. 
[0051] For example, for the embodiment described 

45 above, the first and second conversion faces 55, 56 is 
formed by the concave spherical surface. However such 
conversion faces can be formed by simple inclined faces 
inclining in the same direction. 

[0052] For such embodiment, when the cover B Is ro- 
50 tated to its closed or open position , the pressing projec- 
tions 72 come into contact with the crossed part be- 
tween the first or the second conversion face 55 or 56 
and the end face of the contact member 50. However, 
such embodiment may be configured such that the 
55 pressing projections 72 fit Into the first or the second 
conversion face 55 or 56. 
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Claims 

1. A hinge device (10) for connecting a device body 
(A) with its cover (B) rotatabty between its closed 
and open positions, 5 

* Characterized in that comprise a pair of hinge 
members (20,40) which are connected with said de- 
vice body (A) and said cover (B) respectively and 
which are connected in such that they can rotate 
from each other about the rotation axis of said de- io 
vice body (A) and said cover (B); 

a movabie member (70) which is connected 
with one (20) of a pair of said hinge members 
(20,40) non-rotatably. and which can move In 
the direction of said rotation axis; 
biasing means (80) which presses said mova- 
ble member (70) against the other hinge mem- 
ber (40); 

on one of contact faces of said other hinge 20 
member (40) and said movable member (70) 
which come into contact with each other, a pair 
of first conversion portions (55,55) which are 
separated by 1 80 degrees from each other in a 
circumferential direction about said rotation ax- 25 
\s, a pair of second conversion portions (66,56) 
which are separated by 1 80 degrees from each 
other in a circumferential direction about the 
above-mentioned rotation axis and which are 
separated by a predetemnlned angle from said 30 
first conversion portions (55,55) in a circumfer- 
entiai direction, and a pair of positioning cavity 
(53) which are arranged at a center between 
said first conversion portion (55) and said sec- 
ond conversion portion (56) are fornied; 35 
on the other contact face, a pair of pressing pro- 
jections (72,72) are formed, the pair of pressing 
projections (72,72) are separated by 180 de- 
grees from each other in a circumferentiai di- 
rection about said rotation axis, come Into con- 40 
tact with a pair of said first conversion portions 

(55.55) to convert the force of said biasing 
means (80) into a force for pressing said other 
hinge member (40) from Its open position side 

to its closed position side when the cover (B) 45 
rotates closed position, come into contact with 
a pair of said second conversion portions 

(56.56) to convert the force of said biasing 
means (80) into a force for pressing said other 
hinge member (40) from its closed position side so 
to its open position side when the cover (B) ro- 
tates open position, and fit into a pair of said 
positioning cavities (53,53) to connect a pair of 
said hinge members (20.40) with each other 
properly and non-rotatably; 55 
a bottom face defining said positioning cavity 
(53) is fonned by a concave spherical surface; 
and 



an outer face defining said pressing projection 
(72) Is formed by a convex spherical surface 
having the same size of that of the concave 
spherical surface of said posltbning cavity (53). 

2. The hinge device (1 0) of claim 1 , wherein said first 
and second conversion portions (55,56) arefonmed 
on both sides of the circumferential direction about 
said rotation axis of the bottom face of said posi- 
tioning cavity (53). 

3. The hinge device (1 0) of claim 2, wherein said first 
and second conversion portions (55,56) are formed 
by the concave spherical surface having the same 
size of that of said concave spherical surface defin- 
ing said positioning cavity (53). 

4. The hinge device (1 0) of claim 1 , wherein said other 
hinge member (40) is connected with said device 
body (A) or said cover (B), and can rotate by a slight 
angle with respect to said device body (A) or said 

cover (B). 

5. The hingedevice(10)of claim 4, wherein said other 
hinge member (40) comprises a contact member 
(50) which comes Into contact with said movable 
member (70), and a support member (60) for sup- 
porting said contact member (60) against the force 
of said biasing means (80), and at least said contact 
member (50) can rotate by a slight angle about said 
rotation axis with respect to said device body (A) or 
said cover (B) with which said other hinge member 
(40) Is connected. 
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Fig.l 
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Fig. 5 
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